More attention is needed to include echocardiography in diagnostics of CHF in older patients, also due to a higher prevalence of chronic comorbidities associated with preserved ejection fraction. Most CHF patients received drug classes in accordance with guidelines, and no age/gender-related gap was observed in the neurohormonal blockade.
Introduction
Chronic heart failure (CHF) affects about 26 million adults in the world [1] , approximately 1-2% of the population [2] , and projections show that its prevalence will increase further [3] . In 2012, CHF was the most prevalent cause of hospitalization among cardiovascular disorders in Poland and it was mainly related to a high number of early readmissions as it concerned up to 60% of CHF patients within 30 days of discharge [4, 5] . Moreover, between 25% and 75% of these early re-hospitalizations may have been preventable if optimal management and more comprehensive care for CHF patients had been introduced [4, 6, 7] . During the last decade, most of the large studies conducted in Poland reported data on CHF management in hospital settings or cardiology outpatient clinics [8] . Meanwhile, some data indicate that Polish primary care physicians (family doctors and general internists) are key persons in taking care of CHF patients, and each primary care physician treats from 7-36 CHF patients [7] . These patients are usually older than CHF patients under the care of cardiologists [9] .
Within the National Programme for Prevention of Cardiovascular Diseases (POLKARD 2005), a series of nationwide surveys was conducted in randomly selected primary care settings to assess adherence to guidelines on CHF management with regard to the diagnosis and treatment procedures [9] [10] [11] . The changes that have taken place in Poland over the last decade (see Box 1) have prompted a repetition of the survey in 2013. The aim of the present study was to assess the current CHF management in primary care settings in Poland. The study was designed to answer the following research questions: 
METHODS

Study design
The study was a nationwide, retrospective survey performed according to the principles of the previous survey edition in 2005 [9, 11] . A trained nurse contacted one physician drawn from the list of all doctors providing medical care at the selected primary care centre. The selected physician was asked to provide accurate data on the management of the last five CHF patients, consulted within the last 365 days before the survey. Data on patients' characteristics (sex, age, NYHA class, and comorbidities), specific for CHF diagnostic procedures (echocardiography, NT-proBNP) and pharmacotherapy (class of drugs) have been collected. The field studies were carried out from April to November 2013.
Selection of participating primary care centres
The sampling frame was the Polish nationwide registry of entities carrying out medical activities available at https://rpwdl.csioz.gov.pl-in April 2013. Out of all settings providing primary care a proportional stratified multistage sample of 390 primary care centres was selected. Random selection was held in each stratum defined by the province and size of the town in such a way that the number of primary care centres was proportional to the fraction of the population that the stratum constitutes in the general population. In the selected primary care centre, the physicians were randomly chosen from the list of primary care physicians employed in the centre.
Box 1. Summary of changes which have been introduced in Poland during the last decade to improve the quality of outpatient care addressed to the patients with chronic heart failure (CHF).
Implementation of the National Programme of Equalization of
Accessibility for Prevention and Treatment of Cardiovascular Diseases (POLKARD 2010-2012) funded by the Polish Ministry of Health thanks to which many outpatient specialist care units had been equipped with medium and high-class echocardiographic devices.
Educational projects promoting the guidelines of the European Society of Cardiology on CHF management at national and local levels. The projects were addressed both to primary care physicians as well as cardiologists and internists and were organized by or in cooperation with experts from the Polish Society of Cardiology.
Development of initiatives to improve the cooperation between cardiologists and family doctors and the information flow about patients (e.g. joint guidelines of family physicians and cardiologists on heart failure management, CHF patients' passport, etc.).
Inclusion and exclusion criteria
Patients who had ever been diagnosed with CHF were included in the study. The diagnosis of CHF had to be available in the patients' medical records and the primary care physician had to be convinced of the presence of CHF (based on medical records at patients' discharge from the hospital or a cardiologist) and treated that patient during the previous year as a CHF patient. CHF did not have to be the direct reason for encounter. A currently treated oncologic condition was a criterion for exclusion from the study.
Statistical analysis
Continuous variables were summarized as mean ± standard deviation (SD). Ordinal variables or variables with skewed distribution were presented as median and interquartile range (IQR). Data on prevalence were given as numbers (percentages). The comparative analyses were based on Student's t-test or the Wilcoxon test, and the chi-square test. The Cochrane-Armitage trend test was used to assess age-related changes in pharmacological therapy of CHF. Two-sided tests were used and the P-value <0.05 was considered as significant. Data were managed and analysed using SAS v. 9.3 (SAS Institute Inc., Cary, NC, USA).
Ethical issues
Data were collected and processed maintaining confidentiality and anonymity of the surveyed patients and the primary care physicians participating in the study. 
Results
The surveyed primary care centres mostly operated within the structures of private healthcare institutions, acting as an independent contractor within the public healthcare system. The participating physicians were mostly family physicians (63%) and specialists in internal medicine (38%), 7% were cardiologists and 2% were geriatricians.
The mean age (± SD) of the 2006 surveyed CHF patients was 72 years (± 11); 45% were women, 74% had ischaemic history of CHF. The baseline characteristics of the patients was summarized and compared from the study population from 2005 in Table 1 . In comparison to the 2005 study, the surveyed patients were significantly older-the number of octogenarians increased by 10%. Moreover, slightly more CHF patients had a history of myocardial infarction, valvular heart disease and atrial fibrillation. A higher prevalence of chronic comorbidities was observed.
Diagnosis of heart failure
The diagnosis of CHF was supported by echocardiography in 67% of the patients in primary care settings surveyed in 2013, although the small changes regarding to the accessibility of the echocardiography in primary care settings were observed ( Table 2 ). In general, diagnosis of CHF was based on the presence of CHF symptoms (93%) and results of ECG (82%) and/or chest X-ray (76%). Echocardiography was less frequently performed in women than in men (62% versus 71%, P <0.001) and in very old patients (!80 years) than in younger subjects (50% versus 72%, P <0.001). The data from the last echocardiography of the surveyed CHF patients, available for primary care physicians has shown the median of the left ventricular ejection fraction (LVEF) equal to 45% (interquartile range: 35-55%). Of these, 43% have the normal ejection fraction.
Access to the serum concentration of N-terminal of the prohormone BNP (NT-proBNP) has improved, although it was still infrequently used in primary healthcare and the procedure was made only in a small group of patients (Table 2 ).
Other diagnostic procedures and specialist consultations
During the year preceding the survey 24-h ECG was performed in 24% patients, spirometry in 17%, an exercise stress test in 19%, and 4% of the patients had undergone ergospirometry or the six-minute walk test. In addition, 77% of the CHF patients were referred to cardiologists, however with advancing age, the frequency of the referrals steadily decreased-from 92% in patients below 50 years of age to 70% among octogenarians, and 60% in 90-year-old patients. To psychologists, physiotherapists or dieticians were referred respectively 10%, 8% and 4% of the patients. During the last visit, primary care physicians recognized functional disability, cognitive decline and depressive symptoms, in respectively: 31%, 21% and 8% of the patients. 
Pharmacotherapy
Usage of the drug classes dedicated to CHF therapy as well as other cardiovascular medications was summarized in Table 3 . There were no significant differences between women and men in the use of angiotensin inhibition therapy and b-blockers (alone or combined with angiotensin inhibition), as well as in MRAs and digitalis use. The only difference was in the use of diureticsfrequently more in women than men (85% versus 77%, respectively, P < 0.001).
A significant increase in the use of b-blockers alone or with angiotensin inhibitions were observed when compared to the previous survey from 2005 as well as the loss of discrepancies in the use of b-blockers in younger and older patients ( Figure S1 , available online). Moreover, the percentages of CHF patients on digitalis therapy were decreased, whereas with age a more frequent use of diuretics and less frequent use of MRAs were observed.
Discussion
Main findings
The study has indicated that in the two-thirds of the CHF patient's diagnosis has been confirmed by echocardiography, more often in the younger patients and men. The use of natriuretic peptides measurements in diagnostics of CHF was insufficient in everyday medical practice. Most of the CHF patients have received the drug classes according to the guidelines but there is still room for improvement. Compared to the previously study edition, the percentage of CHF patients in primary care whose diagnosis was supported by echocardiography significantly increased. Regarding the CHF therapy, a significant increase in the usage of neurohormonal inhibitors was observed, especially in the patients over 70 years of age.
Interpretation of the study-the results in relation to existing literature
Observed in our survey, a better implementation of echocardiography in primary care in Poland suggests that CHF diagnostics is more objective and more compliant to the current ESC guidelines. In our study, 67% of the CHF patients had undergone echocardiography and these results were available for primary care physicians. Very similar data were obtained in an Italian study, where 57% of all subjects had a diagnostic echocardiography record [12] . Moreover, the agerelated inequalities observed in our study were also visible in the above-mentioned study as well as in other countries, both in primary care and in long-term care settings [13, 14] . The data on CHF diagnosis as well as the management obtained from primary care settings are more difficult to evaluate because of the frequent problem with validation of CHF diagnosis. Some studies highlighted the problem of either misdiagnosing or failing to recognize CHF as well as overdiagnosis of CHF in primary care [14] [15] [16] [17] [18] . In Poland, echocardiography is still not a diagnostic procedure routinely available in primary care settings; therefore, the effort should be probably provided to more common use of natriuretic peptides diagnostic tests [6, 7] . Taking into account the recently published data [16] , some indirect evidence for a truly existing CHF in our patients may be history of cardiologic consultation-77% of the surveyed patients were consulted during the last year by the cardiologist. In addition, the reliability of the CHF diagnosis increase the ischaemic aetiology of CHF observed in most of our patients.
The study findings confirm that noticeably more CHF patients in primary care settings are currently being treated in line with evidence-based medicine and the current recommendations [6, 7, 19] . In Poland, 15 years ago, ACEIs, b-blockers, diuretics and digitalis were used by 65%, 34%, 57% and 39% of CHF patients [20] .
Comparing our findings to the data from the ESC-HF registry, originating from a similar period, we found that the use of b-blockers, diuretics and ACEIs was similar despite differing settings of care and was 89%, 83% and 67%, respectively [8] . Reduced use of MRAs in our survey (42% versus 59%) can be explained by the significantly older CHF population-more than 60% of our patients were 75 years of age and older, compared to 26% of the patients in the ESC-HF registry [8] . Moreover, approximately 50% of our subjects had a normal LVEF-this is generally in line with the data on the prevalence of CHF with preserved LVEF [7, 21] . In light of the existing evidence, the analysis of guideline adherence for the pharmacotherapy of CHF in our population should in fact, be limited to using the neurohormonal blockade as an effective method in the reduction of all-cause mortality in CHF with preserved LVEF [22, 23] .
As CHF patients in primary care settings are usually older [9, 18] and suffer from multimorbidity [24] , for optimal management, it appears necessary to look at them through the prism of a comprehensive geriatric assessment [19] . The published studies confirm that functional decline, frailty syndrome, depression and cognitive impairment are independent predictors of short-and long-term mortality among elderly patients with CHF [25] [26] [27] .
The strength and limitations of the study
The strength of the study is the large number of the surveyed primary care centres and nationwide coverage. Our study seems to reflect everyday practices in the management of CHF patients in primary care because the data comes from patients who have already been diagnosed and are currently treated due to CHF.
One of the main limitations of the present study is the potential selection bias of the patients reported by primary care physicians. Despite strong recommendations for the physicians and detailed information provided by specially trained nurses that CHF patients should be recruited as the last five to have recently visited the office of a given primary care physician, we cannot rule out the possibility that the selection of patients was based on the primary care physicians' preferences.
Due to the retrospective study design, a major limitation of our study seems to be the lack of external verification of the CHF diagnosis as well other collected data.
These study limitations occurred both in the 2005 and 2013 surveys.
An additional limitation in 2013 was a high percentage of missing data in echocardiography results, external consultations as well as pharmacotherapy regimen partly resulting from the gaps in the patients' files. Because of the inability to verify the data on pharmacotherapy, we decided to exclude such incomplete or uncertain data from our analysis.
Recommendations for clinical practice and further research
Keeping in mind that in Poland echocardiography is a diagnostic procedure, which is not performed directly in primary care settings, the results of the study should open the discussion how to change the situation and improve the accessibility, both to echocardiography and NT-proBNP serum concentration for the patients of a family physician. Assessment of the effectiveness of their use in primary care settings should be the subject of future research. A further popularization of CHF guidelines is needed to optimize the pharmacotherapy regimen in CHF patients, both in regard to the use of recommended class of drugs (e.g. angiotensin inhibition) and probably the optimal doses of drugs. Given that the CHF population is getting older, a further educational effort is needed to improve the implementation of geriatric evaluation basis to the clinical practice of family physicians.
Conclusion
During the last decade, an improvement in the use of echocardiography in CHF diagnostics in primary care has been observed in Poland, although its accessibility has not improved. A minority of the primary care centres declared access to NT-proBNP measurement and only a few percent of the CHF patients had this diagnostic test performed. There still exists an inequity in performing echocardiography concerning geriatric patients and women. Such disparities were not visible in the first-line CHF treatment drug classes. Most CHF patients received drug classes in accordance with guidelines.
